Abstract: The research content of this topic is based on Electromagnetic Repulsion Mechanism for High-voltage Current-limiting Fuse, according to the given parameters, and basing on the reasonable simplified, the topic establishes 2D finite element simulation model by using Ansoft Maxwell, and simulates the dynamic characteristics. The influence law of electromagnetic repulsion mechanism will be found out by simulating these influencing factors, such as repulsion mechanism, electromagnetic repulsion, and movement speed. Finally the topic concludes a general design guiding principle which strives to increase the speed of electric repulsion between contacts rapidly and improve the current-limiting ability of current-limiting fuse by producing short circuit current.
Introduction
The rapid vacuum switch based on electromagnetic repulsion mechanism has many characteristics, such as simple structure, fast switching, and smaller on-state loss comparing with high-power electronic devices. In recent years, with the research and development of short-circuit circuit-limiting device for the higher-requirement equipment in switch rapidity and reliability, the electromagnetic repulsion mechanism has been got attentions by many scholars from both at home and abroad.
Validation Model of Repulsion Mechanism
The validation model of electromagnetic repulsion mechanism is shown in figure 1 . The spring has already a certain amount of compression in the initial position, when the pulse current travels in separating-brake coil, the metal plate produces electromagnetic repulsion by induction eddy, under the function of electromagnetic repulsion, metal plate and metal connecting rod move downward together, and finally recovery to the initial state relying on the elastic of spring.
Fig.1 Validation Model of Electromagnetic Repulsion

Mechanism Simulation Analysis and Parameter Optimization
In the case of structure size of known institutions and external circuit parameters, establishing the physical model in the Maxwell, and setting up external circuit model in Maxwell Circuit Editor from its own editor, and to solve the relevant parameters of the movement characteristics of electromagnetic repulsion mechanism.
Model and Parameter of Mechanism Simulation
Axial symmetric finite element model and the divided grid of electromagnetic repulsion mechanism are shown in figure 2.
Fig. 2 Geometry Model and Divided Grid of Electromagnetic Repulsion Mechanism
According to the standard data given by manufacturer, the initial parameters of the simulation model as follows: coil material is red copper, coil inside radius R0=35mm, outer radius R=75mm, turns number of coil is 28, the material of metal plate is aluminum alloy, the radius metal plate is 75mm, the thickness of metal plate is 10mm, the initial clearance between the coil and the metal plate is 1 mm, the quality of movable part (transmission rod, metal plate, dynamic contact) is 5 kg, Moving distance is 16.9 mm. 22 pieces of spring is in series connection, the compressed volume of separating-brake position is 3.5mm, pressure value is 3505N, reducing to 0 when 2.4mm, reversing to maximum 5500N when 8.07mm, reducing to 3157N when 11.5mm, the material properties of all parts of model is shown in According to the simulation results, the maximum discharge current of the system is 7500A, and then declines exponentially. The full travel time of the mechanism is 1.55ms, The speed of movement is 7.4m/s, the peak value of electromagnetic repulsion mechanism is 82.5kn,and can achieve the purpose of opening and closing the test system quickly.
The Parameter Optimization and Simulation of Repulsion Mechanism
Basing on the simulation analysis of the model and basic structure parameters above, changing the main structure parameters of the system to simulate further, then the curve or data will be got by the influence of various parameters on the performance of electromagnetic repulsion mechanism. 1. The Influence of Radius, Material, and Thickness of Metal Plate to Mechanism
The influence to the peak value of electromagnetic repulsion by changing radius, material and thickness of metal plate is shown in Table 3 . The Influence of Thickness of Metal Plate to Peak Value of Electromagnetic Repulsion As shown in the table, the peak value of electromagnetic repulsion increases first then decreases, the maximum value will be got when the radius of metal plate is consistent with coil size. the repulsion can be increased obviously by changing the lower material of electrical resistivity; within a certain range, the thickness of metal plate is in same direction change to the peak value of electromagnetic repulsion, after more than a certain value, the electromagnetic repulsion will be almost the same. Table 5 . The Influence of Material of coil to The Peak Value of Electromagnetic Mechanism As shown in the table, the peak value of electromagnetic repulsion reduces sharply by increasing the thickness of coil, and the peak time arrives ahead; The occurrence time of mechanism move backwards by widening the distance between metal plate and coil.
Conclusion
This paper changes the parameters of system by analyzing the dynamic process of the simulation model of electromagnetic repulsion mechanism finite element. According to the simulation analysis, the influence of electromagnetic repulsion mechanism by the characteristic parameters has been got, and strives to increase the speed of electric repulsion between contacts rapidly when producing the short-circuit current, and then meets the design requirements of specific system.
